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(57) Abstract 



A gastro-laryngeal mask (10) features softly compliant con- 
struction of the distal half of the mask (13). wherein the mask (13) 
is of generally elliptical configuration, with an inflatable peripheral 
cuff (18) to seal and support the mask (13) around the laryngeal 
inlet (17). A back cushion (25) is inflatable to engage the back wall 
of the pharynx and thus to forwardly load the peripheral cuff seal 
(18) to the laryngeal inlet (17). An evacuation rube (23) for external 
removal of a possible gastric discharge completes an evacuation or 
discharge passage (26) contained within the mask (13) and opening 
through the distal end of the peripheral cuff (18). Special provi- 
sion is made for assuring integrity of the discharge passage (26) 
within the flexible distal half of the mask (13). i.e.. assuring against 
collapse of the distal -end half of die softly compliant evacuation 
rube (26) in the distal region of the mask (13). such dial inflation 
of the mask (13) does not compromise viability of the evacuation 
rube (23) by compressing softly compliant material of the evacua- 
tion rube (23) during periods of mask (13) inflation. The special 
provision also favors such collapse of the mask (13) when deflated 
as to provide a leading flexible edge for piloting a safe and correct 
advancing insertional advance of the deflated mask (13) in the pa- 
tient's throat (15). in avoidance of epiglottis (16) interference and 
to the point of locating engagement in the upper sphincter of the 
oesophagus (24). 
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ARTIFICIAL AIRWAY DEVICE 



This invention relates Co a laryngeal -mask airway (LMA) 
device, which is an artificial airway device designed to 
facilitate lung ventilation in an unconscious patient by 
forming a low-pressure seal around the laryngeal inlet. An 
ir.f iatable - ring seal surrounds an appropriately shaped mask 
which fits into the lower pharynx and is attached to a cube 
which emerges from the mouth, as for connection to medical gas - 
sup pi y t ub i nc . 

More particularly, the invention relates to a variety of 
laryngeal masks, known as cast ro- laryngeal masks (G1M) , wherein 
provision is mace fcr airway assurance to the patient who is at 
risk from vomiting or regurgitation of stomach contents while 
unconscious. U.S. Patent 5,24 1,956 deals with this problem by 
providing an evacuation tube which is open through the center 
of the inflatable seal of the laryngeal mask, thus utilizing 
the distal end of the inflatable ring as an inflatable-cuff 
formation which establishes peripherally sealed engagement to 
the upper sphinct ral region of the oesophagus and centrally 
supports the distal end of the evacuation tube. In addition, 
said U.S. Patent 5.241,956 discloses a further inflatable cuff 
carried by the laryngeal mask and by the evacuation tube, for 
referencing inflation against the back wall of the pharynx, 
thus making it possible to establish the laryngea 1 - inlet seal 
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with reduced inflation pressure, as compared with prior 
structures net having such an additional inflatable cuff. 

u.S. Patent S.305.7< 3 discloses moulding techniques for 
manufacture of a variety of laryngeal masks, including a 
gastro- laryngeal mask, wherein an inflatable back cushion 
provides such referencing inflation against the back wall of 
the pharynx as to widely distribute the back-wall reference, 
over substantially the full area of the laryngeal mask. Such a 
back-cushion construction has been found to be mechanically 
simple and highly effective, and U.S. Patent 5,355.679 
discloses such a back cushion for each of several 
representative laryngeal -mask constructions. 

in practice, although a gastro- laryngeal - mask as described 

in saic Patent 5.3 1 " s?c c ,_,_--> ■_ ... 

s w_.y. s w»;.. i; r . as - ne disadvantage 

that the gastric evacuation channel needs to be suf f icientiv 

stiff to prevent its collapse under the influence of the 

increased or°ssu-<» wirh-- - •„ „ w _ • 

H wt.n.r. _ne bacx-cusnicn cuff, when it is 

mi la ted in the pharynx. a suitably stiff tube is reaciiv 

provided, but the whole device is then more difficult to insert 

into the patient's throat, since insertion involves fiexmo the 

device around the angle at the back of the tongue. Provision 

of a pre-curved airway tube facilitates passage around the back 

of the tongue, but the advancing distal tip end of the device 

is then more likely to collide with the glottis (or entrance to 

Che larynx), and indeed it may block the larynx by so doing. 

with consequent danger to the patient. 
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- ' is an object of the 
aas = ■ iarvr.ceai' mask. 



.nvention to provide an imorcvec 
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A specific object is co meet the above cbjert with a 
ccr.scruccicn that specifically avoids problems cr difficulties 
with constructions of said U.S. patent s . 

Another specific object is to provide for ready 
compression and flexure of a gastric passage within a back - 
cushioned cr cuffed g astro- laryngeal mask, when the mask is in 
deflated condition for insertion into the patient's threat. 

Furthermore, for the deflated condition of the mask, i.e., 
in readiness for insertion into the patient's throat, it is an 
object to enable formation of a flattened flexible leading 
distal-end edge to self-adapt to and resilientiy ride the outer 
lir.it cf curvature of the patient's airway, throughout the 
insert ional course of the deflated mask and into its locating 
engagement with the h \-popna ryr. x . 

It is a further specific object, in conjunct icn with the 
fcregoing specific objects, to provide for assurance cf full 
patency cf the gastric passage within tne mask, when the mask 
has been inflated. 

These objects are realized in the present invention by 
utilizing two structural mechanisms, both of which are 
operative when the device is inflated; one cf these mechanisms 
prevents lateral compression cf the wall cf the Gastric tube, 
while the other of these mechanisms prevents antero-poster ior 
compression of -the wall of the gastric tube; the result is to 
assure a substantially circular section within relatively soft 
portions of the evacuation passage, as long as the device is 
inflated and in installed position. 

In a preferred embodiment of the invention, an artificial 
airway device to facilitate a patient's lung ventilation 
comprises an airway tube, an evacuation tube, and a laryngeal 
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mask «: cr.e e.-.d cf both tubes. The mask is of generally 
elliptical configuration and comprises a body cr backplate cf 
relatively stiffly compliant nature, and an inflatable annular 
cuff or ring of relatively softly compliant nature is connected 
to and surrounds the body or backplate. When inflated, the 
annular cuff adapts to and seals around the laryngeal inlet, 
and an inflatable cushion on the exterior of the inflated 
annulus bears against the back wall of the pharynx, to thereby 
forwardly load the inflated annulus into sealed relation with 
the laryngeal inlet, with the backplate dividing the mask 
between a laryngeal -chamber side and a pharyngeal -chamber side. 
The relatively stiff backplate is formed for connection to the 
airway tube for exclusive communication to the larynx through 
an opening in the backplate; and the backplate is also 
IS configured to guide and support a relatively soft flexible 

evacuation tube wichir. the pharyngeal - chamber side, from a 
distal iy open end for reception cf gastric products, to a 
proximal end for connection to an externally discharging 
evacuation tube. 

20 " is a fea:ure cf c«e invention that along an aligning 

path for the flexible evacuation tube within the pharyngeal - 
chamber side of the mask, a first significant angular fraction 
of the periphery of the flexible tube is bonded to a 
stabilizing portion of the backplate, and that a second angular 
fraction of the periphery of the flexible tube is continuously 
bonded to the inner surface of the flexible back cushion, such 
that generally opposite unbonded further angular regions exist 
between the bonded regions. These unbonded further regions are 
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provided with external stiffening ribs at a succession 
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intervals. :c reinforce che unbonded regions acams: lateral 
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compression when Che back cushion and the inflatable ring are 
under inflation pressure. In this way, inflation of the 
annular 1 aryngeai - inlet sealing ring and of Che flexible back 
cushion will assure a maximally open evacuation passage vithir. 
the mask in inflated condition, essentially without antero- 
posterior or lateral compression of the passage. And it is 
further assured that upon deflation of the mask, evacuation- 
passage compression will be essentially in the sense of 
achieving a squeezing and somewhat flattening deformation cf 
the discharge passage against the formed back-plate area cf 
evacuation-passage support; such flattening is maximal at the 
oesophageal end of the discharge passage, so that, when 
correctly deflated, the device forms a wedge shape for correct 
insert ion . 



Tne invention will be illustratively described in detail 
izr a presently preferred embodiment , and for certain other 
emocciments. ail in conjunction with the accompanying drawings, 
in which: 

rig. 1 is a simplified view, generally in side elevation, 
for the presently preferred embodiment of an artificial airway 
device, having at its distal end a laryngeal mask with a 
gastric-drainage feature of the invention, the same being shown 
in position for use in a patient; 

Fig. 2 is a fragmentary plan view, to an enlarged scale 
showing the back or pharynx- facing side of the mask cf Fig. 1; 

rig. 3 is a plan view to the scale of Fig. 2, showing a 
softly compliant moulded inflatable component of the mask, as 
seer, from the aspect of F ic . 2 ; 
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?ig- 4 is a plan view to the scale cf Fie. ;. showing a 
relatively stiffly compliant rigidising cr reinforcing back- 
plate component cf the mask, as seen from the aspect cf rig. 2, 

Fig. 5 is a longitudinal section cf the softly compliant 
component cf Fig. 3. to the scale of Figs. 2 to 4 and taken 
generally in the vertical plane 5-3 of substantial symmetry, 
but prior to an inside-out deformation step, to create the 
appearance of Fig. 3 ; 

Fig. 6 is another view in longitudinal section, to the 
scale of Figs. 2 to S and in the vertical plane 5-5 of Fig. 2. 
showing the relatively stiff component cf Fig. 4 in assembled 
relation to the softly compliant component cf Fig. 3; 

Fig. 7 is an end view, being a proximal ly directed view, 
of the distal end cf the rigidising component cf Fig. 4; 
15 8 is a simplified cross - sect icna 1 view of the 

inflated mask cf Fig. 2. taken at 8-3 in Fig. 2; 

"ig- 9 is a simplified cross - sect i cna 1 view of the 
deflated mask cf Fig. 2. taken at 3-8 in Fig. 2; 

rig- 1C is a view similar tc Fig. Z. to show a first 
20 mcdif ication; 

Fig. 11 is a view similar to Fig. 4, to show the back - 
plate component in the modification cf Fig. 10; and 

rig- 12 is a sectional view, taken at 12-12 in Fig. n. 
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Referring first to the preferred embodiment of Figs. 1 to 
9, the invention is shown in application to an airway system 
comprising a laryngeal -mask unit 10 and its airway tube 11, 
installed through the mouth 12 of a patient. The mask unit 10 
may be generally as described in any of the above - icent i f ied 
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U.S. patents and therefore need net now be describee in detail. 
It suffices to say that mask unit 10 comprises a body 
portion 13 having a lumen 14 through which the airway tube 11 
can establish a free externally accessible ventilation passage, 
via the patient's mouth 12 and throat IS. and past the 
epiglottis 16 tc the larynx 17. The body 13 of mask 10 may be 
of an elastomer such as silicone rubber and relatively stiff; 
and body 13 is surrounded by an inflatable ring 18 which is 
generally elliptical and which is circumf erent ially united to 
body 13 in essentially a single plane. The inflatable ring IS 
may also be cf silicone rubber, although preferably relatively 
soft and flexible compared tc body 13. An externally 
accessible tube 19 is the means cf supplying air to the 
inflatable ring 12 and cf extracting air from (and therefcre 
collapsing) ring 18 for purposes cf insertion in or removal 
from the patient; check- valve means 21 m tube 19 will be 
understood tc held a giver, inflation or to hold a given 
deflation cf ring 13. 

In the installed position of Fig. .1 . the projecting cut 
blunted distal end 2 7 of ring 13 is shaped to conform with tne 
base cf the hypopharynx where it has established limited entry 
into the upper sphinctral region of the oesophagus 24 . The 
back side of body 13 is covered by a thin flexible panel 2S 
(Fig. 2) which is peripherally bonded to the inflatable ring 19 
(Fig. 1) to define an inflatable back cushion which assures 
referencing to the back wall of the pharynx and thus is able to 
load the mask unit forward for enhanced effectiveness of 
inf iated-ring sealing engagement to the laryngeal inlet. The 
inflated ring, thus-engaged to the laryngeal inlet, orients the 
distal -end c: the airway tube II at an acute angle to the 
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general plane of rir.g ia and in substantial alignment v- C h the 
axis c£ the laryngeal inlet, for direct airway communication 
only with the larynx 17. 

The laryngeal -mask unit 10 is of the GLM variety ir. which 
an evacuation tube 23 (Fig. 2) serves for extraction and 
external removal of gastric-discharge products from the 
oesophagus. Tube 23 follows the general course of the airway 
tube 11. with sealed entry alongside airway cube 11, beneath 
the back-cushion panel 25. and wich passage through the 
interior c; ring 19, near the distal end of the mask, in 
~ig. 2. the ciscally open end of the evacuation tube 23 is 
defined by a re-entrar.c tubular formation 25 integrally formed 
with the relatively soft material of ring 13. As explained ir. 
U.S. Patent 5.2<:.9S£. ir.f lac icn - air supply to the back cushion 
may be the same ;i9, as for ring , £ _ _ s . parat . iafla . ias 

means (not snown; may be provided for these separate inflatable 
means . 

Mere specifically, fo 



the relatively softly compliant fl 



the particular construction show-, 
bie components may be 
integrally formed in a single moulding operation, in which the 
moulded intermediate produce is an inside-out version of what 
will become the finished more flexible part of cpe finished 
mask unit 10. The moulded intermediate produce may thus have 
the appearance shown in Fig. 5, following the technique 
described in U.S. Patent S. 305.743. to which reference is made 
for detailed description. It suffices here co identify the 
inf iation-air inlet formation 28. directed inwardly on a 
central axis 29 which also includes the outwardly directed 
discal-end formation of che evacuacion cube 26; the central 



30 axis 29 may also be understood as identifying che ecuatcr 
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! perper.di cuiar to the drawing c : rig. 5) which applies to the 
inflatable annular ring 13, after evacuation tube 25 has been 
swung upward (counterclockwise) , in the sense suggested by 
arrow 30. and generally for 13C° of rotation about an axis 31. 
S which (axis 31) is normal to the plane of the drawing of 

Fig. 5. This 130° rotation tucks tube 26 into the flanged 
relatively large edge 32 cf the open skirt of the moulded 
intermediate product of Fig. 5 and makes it a simple matter to 
turn the remainder cf the skirt inside -out, thus defining 
r ring 15. with the edge flange 2 2 seated on a ledge 3 3 cf the 

upper dome-shaped feature of the moulded intermediate product. 

In the preferred form shown, the mask body 13 !Figs. 4 and 
"7 ; is a separately moulded component cf relatively stiff nature 
as compared tc the moulded intermediate product of Fig. 5. 
.3 Stiffness vs. softness will be understood tc be relative terms 

and not necessarily to imply that these components are formed 
from different materials. 

The body compcnent 13 comprises essentially a moulded dome 
or bcwi 3 4 having a concave inner surface which conforms to tne 
20 convex moulded contour of the dome shape 3 5 of the relatively 

soft (i.e., thin -wai led) component of Fig. 5. these components 
being shown in Fig. S in assembled relation. Re-lative 
stiffness (thickness) in the bowl or dome 34 of Fig. 4 is 
generally in Che range 2 to 5 mm, with gradually reducing 
25 thickness for greater flexibility in approach to the lower or 

distal end. The bowl or dome 34 has a peripheral edge which 
terminates in a single plane, for adhesively bonded seating to 
the ledge 33 cf the relatively soft component of Fig. S. after 
making the inside-out inversion. 
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The stiffness of body 13 is greatest in the region cf 
proxir.al-er.d seating to iedge 33. above which an ir.iet-air 
formation 36 is oriented on an axis 37 which is not only 
inclined at an acute angle a to the plane of seating to 
5 iedge 33. but is also laterally offset from the central 

longitudinal plane of symmetry of the mask, denoted 5-5 in 
rig. 3. Relative stiffness of body 13 is also enhanced !i) by 
the fact that its distal half features a slot 38 of width less 
than the diameter of the re-entrant distal-end tube 26. (ii: by 

IC the fact that the re-entrant tube 25 is adhesively retained m 

cradled support by and between confronting edges of slot 38. 
and (iii) by the fact that the distal end of evacuation tube 22 
is preferably preferred !as seen in Fig. 2) wieh'a quarter- turn 
helical advance to track the course of slot 35 m the upper or 

15 proximal half of body 13. The evacuation tube 22 is preferabiv 

relatively stiff, e.g., stiffness (thickness) in the order ci 
magnitude of the material at the upper (proximal) half cf 
body 13. and is seen in Fig. 2 to have telescoping fit to the 
crtxirr.aiiy directed upper end c: re-entrant tube 2-.. this is an 

20 adhesively sealed fit. 

As also seen in Fig. 2. the back-cushion panel 25 covers a 
substantial part o: the posterior surface of the. mask 
peripherally sealed around the generally elliptical 
inflatable ring 18. and also being centrally adhered to the re- 
entrant tube 26 for substantially the entire length of tuoe 25. 
as suggested by cross-hatching 39. Finally, to assure 
integrity of the inflatable ring 13, the re-entrant tube 26 is 
adhesively sealed to the adjacent edges of tube-26 local 

- ^ - ° d - trie c^s^ai location designated s ? in 

Fig. 3; for purposes of avoiding undue complexity in :r .e 



oeir.g 
rourse cf 
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crawings. this adhesively sealed region is noc shewn hut will 
be understood 10 be along the line of tube- 26 intercept with 
locally adjacent walls of inflatable ring 18. In Fig. 5, this 
intercept line is accounted for by a local cut-out 40' at the 
distal end of the skirt of the intermediate product of Fig. 5. 

The simplified sectional diagram of Fig. 8 illustrates the 
functional cooperation of described component pares and 
features cf the described gastro- laryngeal mask construction, 
m mr la ted concicion. to account for diametrically opposite 
section cuts through right and left halves of the inflatable 
ring 19, spaced by body- 13 sealed fit to the inner profile cf 
ring 10. The back-cushion panel 25, being centrally adhered at 
35 zz che upper central region of re-entrant tube 25, provides 
a lifting force which is in the direction to held open the 
evacuation tube and, therefore, not to collapse tube 26 when 
the back cushion is inflated; without this force, in opposition 
to a retaining rorce attributable to adhesive connection to 
body 13 (along edges of slot 35). there would be no tendency to 
hold a softly compliant tube against collapse, in that tne 
cushion panel would outwardly expand itself to a bowed shape 
25' suggested by phantom outline in Fig. 2. 

?rer eraoly , the effective arcuate extent cf^ adhesive 
connection 39 is in the range 45° to 90° about the central axis 
of tube 26, as seen in Fig. 8. Preferably also, the adhesive 
connection of tube 26 along the straight edges of the distal 
half cf slot 33 accounts for a corresponding range of support 
of tube 26 against collapse in the circumstance of back-cushion 
inflation- In other words, inflation of the ring 18 and back 
cushion 25 will assure developed vertical forces to hold the 
evacuation passage of re-entrant tube 26 in substantial 1 v coen 



WO 97/12640 



PCT/CB96/02425 



10 



2S 



condition, but -.hi transversely opposed arcuate regions -leach 
of approximately 50 ' arcuate extent) between these adhesively 
connected regions are vulnerable to ccmpressicnaliy inward ' 
bowing, thus reducing the sectional area of tube 25 while the 
roaSk 15 infi3tCd - The indention resolves this vuln.r,bili sy fcv 
providing axiaiiy spaced stiffening ribs or ridges 42 as 
integral formations of the re-entrant tube 26. in che initially 

moulded intermediate produ— of ria - a 

K uu ^* ot rig. - . As shown, there are 

-hree mutually opposed oairs of ridqes 42 at « - 

which are in th~ c-n«- 

c - a — °- - he unstressed bore diameter cf 

tuce 25. For th~ - 

lnci - a -ed silicone-ruober material of the 

~ he --cremental local thickness at ridges 4 2 

- s suitably twice o- :h-«« - . __ _ _ . 

e -- mes che ct.-.erw lse ur.ifcr-iv chin 

moulded product of Fig, 5. as seen in rig. 5A. 

In Fig. a. 3 section taken near the location of tube 25 

connect i c n to t h° T>ro e- - cn > . 

^°- e s ---fly compliant evacuation rube 23. 

the inflated condition c ; -h~ '-'m „, ,. ,- . 

w - " ne J - M "'•ask cf tne invention is seen 

to have an overall -\a.~ n -- 

— - n ~ ulmeasi5r - meaning front - to-back 

(i.e.. laryngeal miet - co- pharynx back wall:. When the ..ask is 

deflated, this dimension H : is seen to be reduced by 

approximately 50 percent, as shown at H, in Fig. 9 for the 

deflated condition of the same mask. Wnen deflated, as has 

been pointed out in U.S. Parent 5.297.5,7. che ring 18 

collapses into- flattened double walls (marked- 18 • , which are 

upwardly dished; and alchough deflation does little to compress 

tube 26 other than at th~ r-aion -»Q' ^ 3 n h 

r-gion J 3 ot adhesion tc the bach- 

cushion panel 25. che overall deflated extent H, is essentially 
unchanged from che dimension H, which. appl ies for collapse cf 
ring 18. On che ocher hand, at the distal end of the mask, the 
collapse cf ring 19 is operative upon the formed distal-end 
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opening 4 3 cf cube 26 cc somewhat flatten the opening 43. :r.:: 
a generally shovel - shaped distal lip feature which merges 
smoothly into the adjacent upwardly dished double -wall 
shape 13' shown in the longitudinal mid- section of rig. 

It will be appreciated that the GLM device described thus 
far has an airway tube 11 that is of larger diameter than the 
evacuation tube 23; in this circumstance, the airway tube 11 is 
large enough to accommodate guided insertion cf an endotracheal 
tube. The tubes 11, 23 enter the described laryngeal mask 10 
in side- by- side relation and are preferably adhesively secured 
to each other in this side-by-side relation, and alone their 
full longitudinal extent, in order to orovide a measure cf 
torsional resistance against twisting, thereby aiding a 
medically qualified person in quickly and correctly installing 
a fully deflated GLM in a patient, with assurance that, upon 
inflation of ring 18 and the back-cushion panel 25, an 
exclusive and sealed airway connection will be established tc 
the laryngeal inlet, via lumen 14 and from the airway tube 11; 
concurrently, a similarly exclusive evacuati cn connection is 
established to the upper sphinccrai region of the oesophagus . 
via the distal -end opening 43 of tube 26, through the 
evacuation tube 23. and to suitable waste - col iecc ion means (not 
shown) external to the patient. 

More specifically as to insertion of the fully deflated 
GLM device in a patient, it will be understood that a range cf 
GLM sizes is available from which to select a suf f i ci ent in- 
correct size for the patient. Deflation is accomplished via 
external means (not shown) and via check- valve means 21 to hold 
the deflated condition wherein the dome shape of body 13 rises 
from within the dished peripheral lip 1?' cf the collapsed 
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ring 15. A skilled operator is quickly able to ceveic: the 

desired apoearaace of th*» r:r u - ^ c - ^ : e1 

^* ^" w * ,e vJ ^* 1 its ceflatea state; but 

uniformly correct deflated shaping, it is recommenced to use a 
forming tool as described in pending U.S. Patent Application 
Serial No. 08/590,488. filed January 24. 1995. 

When correctly shaped and in its deflated condition, and 
at the distal end of the GLM. the opening 4 3 will have been 
flattened, and this distal end merges with the peripheral 
lip 18- of the collapsed ring 18. Noting that the entire 
distal half of the mask is of relatively soft material, 
stiffened only by indicated adhesive connection, the distal en 
projects distaily and at its upwardly flared merge with 
li? IS", for lew acute-angle incidence to the posterior arouat 
profile of the patient 's throat passage. That being the case, 
a medical technician need only make sure that upon insertmo 
the mask via the patient's mouth and throat, the flattened 
distal end rides the outer (posterior) arcuate oontour of the 
patient's airway, in that the softly flexible nature of the 
distaily projecting and somewhat flattened distal end will be 
flexibly self-adapting to local irregularities (if any) in 
course of passage into the pharynx ; final ir.sertionai location 
is noted by an increase in encountered resistance, upon distal 
end engagement of the GLM with che upper sphinccral region cf 
the oesophagus. At this juncture, inflation air supplied via 
line 19 and retained by check-valve means 21 establishes 
(i) the described seal of ring 18 co the laryngeal inlet, 
(iii back cushion (panel 25) contact with the back wall of the 
pharynx, and (iii) full opening of the evacuation tube 26 for 
maximum accommocat icn c£ a possible gastric discharge from the 
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oeycr.d what has been described, fie. I C illustrates a - 
phantom outline 26' chat the flexible length c : the re-encrar.: 
cube 25 rr.ay be cf ever, greater length Chan Che approximately 
hal f -mask length shown by the solid lines cf Fic. 5. In chat 
5 event, arcuate stiffener ridges as described ac < 2 will be 

preferred, as long as lateral support is needed to prevent 
side-wall collapse cf the extended tube 26'. in the inflated 
condition cf the mask, i.e., including inflation of back- 
cushion panel 25. 

0 Tics. 10 to 12 illustrate another GLM embodiment wherein 

an airway tube 50 and an evacuation tube 51 are cf equal size, 
adhered ;as suggested at 52) to each ether in side-by-side 
relation for torsional!;/ resistant and symmetrically positioned 
entry into corresponding side-by-side ports 53. 54 cf the 

.5 moulded backing plate 35 of Figs, li and 12. The backing 

plate 55 may be similar to place 13 cf Fig. 4. except that in 
Fig. 11 the somewhat helically arcuate conduit path from the 
inserted distal end cf evacuation tuoe 51 to the peine So cf 
sottly compliant re-entrant tube (26: connection is creviced cv 

-° an i-tegral passage formation 57 cf the backing plate E5. At 

point 56 in Fic. IX, the formation 57 is seen to be in the 
central vertical plane 58 of symmetry cf the bowj cf backing 
plate 55 and in alignment for accepted proximal -end insert ionai 
accommodation of a re-entrant tube 26 of thin-walled material 

IS to which backing plate 55 is to be assembled, with edges cf the 

straight slot 38' supporting tube 26 in the manner already 
described. A.lso integrally formed with backing place 55 is an 
inlet-connection count erbore for coupled connection cf airway 
tube 50 to the laryngeally exposed side cf the mask. Features 

i0 ric. 1?. such as the back-cushion panel 25. the infiacacle 
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ring 13. ar.d "he adhesively bonded connection :• ? cf panel :« 
tube 2£ are all as previously described. 

:c will be understood chat the inside-out technique 
described in connection with Figs. 5 and 6 for ir.it i.llv 
moulding and then inverting the shirt of the juiced product, 
is but one illustration of a way to create the cask and its 
inflatable ring. In which case the flexible drainage conduit 
does not get inverted. That being the case, the reinforcement 

ribs 42 are initial'-v c — m pr - ;~ 

— ii - vj.er surface cf 

Che moulded n ^_ _ ^ 

ea _ 3 ^ n .he ctner nana, another technique fcr 

fcrning the cr.ask with i-n^.Ki* 

i-.o.abie ring, involves moulding 

the mash bowl ir.teq-a 1 ■ v wi"« ^ 

d ^ - / an eilipticany rccfioured 

product as show- in - ^ - -i • 

>- r . .3, -nerein completion cf inflatable- 

rinc 1 1 3 ] iri- 0 ^-;.„ 

--quires only an adhesively bended 

completion cf :ne - - n~ - 

- - - y---^era.;y arounc the inner 

substantially elliptical profile, where oscking-olate (13, 

connection is also adhesively secured. lr. that case, the 

drainaas :ub° 2- 1^ - , 

=- is .n.ecraiiy-mouidec with tr.e r.on- ir.vertihle 

rin ? '-S;. so t.-.at an mversi— ~f - - ■ 

' 51 - ~- -Joe <c is r.ecessarv. to 

have it prot-ect re-»n-. av -.„ ;- . . 

an.,., ... the ?ro>::r.a, cirecticn. and 

the moulded product which is to become inflatable ring 13 ,, s , 
be cut away as at <G. to permit inverted tube 2 5- to -pass 
through- the inflatable ring. ia crder , c devei=? a 
relationship. which is suggested by Fig. 5. Cf course, if 
tube 26 is to be inverted, the reinforcement ribs «2 are 
preferably integrally formed as radially inward rib 
reinforcements or discontinuities in the moulded bore of 

Cube 26. Inv»"C'nn r z ►„k„ - r > 

----on c. .uoe ,6 places these rib reinforcements 

on the cuter su" £ aco ~ - r 

C c — e so tnat the bore cf tube IS is 

inherently smooch . 
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CLAIMS; 

1- A laryngeal mask construct: i or. for concurrent airway 
service :o a patient ' s ■ laryngeal inlet and for removal cf 
gastric-discharge products from the oesophagus, said 
construction comprising: 

an inflatable ring ir. the form of a generally elliptical 
annulus having an outer periphery configured fcr continuously 
sealed adaptation to the laryngeal inlet, said ring extending 
longitudinally between proximal and distal ends and having an 
inflation pert connection at its proximal end, said ring being 
a moulded product cf relatively thin and softly pliant 
eiasccmeric material, said ring including within the inner 
periphery cf said annulus an aperturec panel establishing 
separation between a pharyngeal - chamber side and a laryngeal - 
chamber side, said ring further integrally including at its 
distal end a cistaily open tubular conduit fcr operative 
engagement and communication with the oesophageal miet. said 
tubular conduit extending from its distally cpen end and m t 
proximal direction adjacent said panel and on the pharyngeal 
side of said panel; 

a domed backing-plate member cf relatively -stiff 
eiastomeric material and having a concave side which terminal 
in a generally elliptical footing in a geometric plane and in 
sealed engagement with said panel at the inner periphery of 
said annulus, said backing - plate member having an airway-tube 
connecting formation on a proximaliy directional axis that is 
at an acute angle with said geometric plane, said backing-pla 
member providing stability to the inner periphery cf said 
annulus and directional stability for said tubular conduit; 
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an airway tube connected re said connecting f oration; and 
a cascrio-discharce tube connected to said tubular 
concu i c . 



2- .he mask construction of claim i. in which said 
airway tube and said gastric-discharge tube are bonded to each 
other in side-by-side relation. 

3. The mask construction of claim 1. ir . which said 
tubular conduct extends proxically to approximately 50 percent 
of the longitudinal extent of said inflatable ring. 

<• The -ask constructor r e -i:.;™ - i_- 

w-u. r. c. ..a.m i- vhicn said 

tubular conduit ex--=«"ds c-ov—-n.- 

cs P-°X--=»Hy to at .east 5? percent c: 

the longitudinal extent of said inflatable ri.-.c. 

S- The cask construction, of claim is whic . said 
backing-piate .ember is formed for direct ional ly guiding 
relation to said tubular conduit, to determine a straight 
proximal direction of said tubular conduit for substantially 

the distal half of -ho • 

" -~ n - ••<*- extent c: said -ask. 

5- The cask construction of claim 5. in which said 
backing-piate member is further formed for tubular-conduit 
guidance on generally a helical arc. to a location of gastric- 
discharge tube entry to said cask alongside said airway tube. 

7- The mask construction of claim 1. further including 
an inflatable back cushion comprising a panel of softly 
compliant elastomeric material bonded peripherally to the 
pharyngeal -chamber side of said annulus and extending over said 
tubular conduit . 
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8. .he mask cor.s:rjc:::n of claim 7, ir. which said hack- 
cushion panel is c angent iai iy bonded said :ubui = : conduit. 

9. The mask construction of claim 5 , in which said back- 
cushion bond :c said tubular conduit extends fcr substantially 
the distal half of the longitudinal extent cf said inflatable 
ring . 

10. The mask construction cf claim 3, in which (a) a 
first arcuate circumferential fraction of said tubular conduit 
in connected to said backing -plate member, (b) the bend cf said 
back cushicn to said tubular conduit is angularly scaced frcm 
and generally eppesite the connection cf said tubular conduit 
to saic caching- plate member, the bond tc said back cushion 
being over a second arcuate circumferential fracticn cf said 
tubular conduit, { c ! the arcuate circumferential extent by 
whicn said angular tubular-member connections are mace tc said 
backing- pi ate member and tc said back cushion beir.r re inferred 
with circumferential!/ arcuate stiff ener f creations. 

11. The mask construction of claim It, in which said 
stiffener formations are arcuate ribs in axial ly spazed array. 

12. The mask construction cf claim 11, in which said ribs 
project racially outward of said tubular conduit. 
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